Mutational targets in colorectal cancer cells with microsatellite instability.
Cancers arise from the sequential acquisition of genetic alterations in specific genes. The high number of mutations in cancer cells led to the hypothesis that an early step in tumor progression is the generation of a genetic instability. The potent role of genetic instability in initiation and progression of colorectal cancers has been well defined in hereditary nonpolyposis colon cancer (HNPCC) syndrome. HNPCC is a common hereditary disorder caused by germline mutations of DNA mismatch repair (MMR) genes. Somatic loss of the normal allele of the predisposition gene leads to a strong "mutator phenotype", characterized by a high rate of mutations in repetitive sequences. Nevertheless, the observation of frequent alterations of key growth regulatory genes in MMR-deficient cells such as NF1, APC, p53, K-Ras, with no significant excess of frameshift mutations and changes at short coding repeats, suggest that even in the presence of an inherited tendency to genomic instability, tumor progression is mainly driven by a process of natural selection.